In this paper a method is described by which superconducting thin YBa2Cu3Ox-layers are formed by a solid state diffusion reaction between a substrate and a thin layer, both of non-superconducting starting compounds.
INTRODUCTION
Thin superconducting YBa2Cu30 x (123)-layers can be made by e.g. plasma-spraying, laser-ablation and sputtering (e.g. 1,2,3). Examination of the phase diagram (4,5), led us to a new method for the fabrication of superconducting thin 123-11yers. This method is based on the formation of a superconducting thin layer by a solid state diffusion reaction at the interface between a non-superconducting substrate and a non-superconducting coating.
EXPERIMENTAL PROCEDURE AND RESULTS
BaCuO 2 layers of about 3 pm thickness were deposited on hot-pressed Y2Cu205 substrates by laser-ablation (substrate temperature 400°C) from sintered targets. The samples were annealed for two hours at 850°C in 02. fig. 1 an R-T curve of the sample with the highest T c is shown. On the SEN fractograph of this sample, shown in fig. 2 , cracks through the layers can be observed. These cracks might be due to a difference in thermal expansion coefficients and phase transformations in the layers.
Superconducting 12]-thin films were also formed by a solid state diffusion reaction between a sintered CuO substrate and an Y2Ba407.C02 thin layer. In fig. 3 an R-T curve is shown of a sample which was heat-treated for 4 hours at 850°C in 02 . The Y2Ba407.CO2-1ayer was deposited by plasma-spraying. In ref.
6 results are described which were obtained by using the laser-ablation technique for the Y2Ba407.CO2-1ayers as well as more experimental details for both types of samples.
DISCUSSION
In capped Y2Cu205 / BaCuO 2 samples after annealing, two regions in which Y, Ba and Cu prevail have been detected by EDAX, (fig. 2 .) In the samples without capping, only one such layer can be formed at the interface between the deposited layer and the substrate. In the XRD-patterns a clear difference is observed between the samples without an Y2Cu205 capping on top of the BaCuO 2 layer on the one hand and those with such a capping on the other hand. From the samples without capping only very weak 123-lines, originating from the underlying 123-interface, were detected. In contrast strong 123-lines, apparently originating from the 123-top layer, appeared in the XRD-patterns of the capped samples. In none of the layers any preferential orientation was detected by XRD. Annealing for two hours at 850°C 0921-4534/88/$03.50 © Elsevier Science Publishers BN. (North-Holland Physics Publishing Division) a p p e a r e d to be an optimal treatment for the capped Y2Cu205 / BaCuO 2 samples so f a r .
In c o n t r a s t t o what was a i m e d a t , t h e w h o l e c a p p i n g l a y e r was c o n v e r t e d t o t h e 1 2 3 -c o m p o u n d . T h e r e f o r e i n o r d e r t o o b t a i n
a r e a l i n t e r f a c e l a y e r , a t h i c k e r c a p p i n g l a y e r s h o u l d be a 
CONCLUSIONS
It is shown that it is possible to form superconducting thin 12)-layers by a solid state diffusion reaction between two non-superconducting starting materials. After annealing a CuO subs t r a t a w i t h an Y 2 B a 4 0 7 . C 0 2 layer a r a t h e r b r o a d s u p e r c o n d u c t i n g t r a n s i t i o n i s o bt a i n e d .
A 1. R-T c u r v e o f t h e Y2Cu205 / BaCuO 2 s a m p l e w i t h c a p p i n g a f t e r a n n e a l i n g f o r 2 h o u r s a t 850°C i n 02 . N o t e t h e l o w r e s i s t a n c e a b o v e T c and a r e l a t i v e l y s h a r p s u p e r c o n d u c t i v e t r a n s i t i o n . 3. R-T c u r v e o f t h e CuO / Y 2 B a 4 0 7 . C 0 2 s a m p l e a f t e r a n n e a l i n g f o r 4 h o u r s a t 850°C i n 0 2 . The l a y e r was d e p o s i t e d by p l a s m a -s p r a y i n g . Fig. 2 . SEM fractograph of Y2Cu205 / BaCuO 2 diffusion-layer annealed for 2 hours at 850°C in 02 . The light top layer is an orthorhombic 123-layer, formed from the original capping layer. Below the cracked boundary a thin 123-1ayer is present which is formed on the original s u b s t r a t e s u r f a c e .
b e t t e r r e s u l t i s o b t a i n e d by
u s i n g an Y2Cu205 s u b s t r a t a c o v e r e d w i t h a BaCuO 2 l a y e r and p r o v i d e d w i t h an Y2CU205 c a p p i n g . For t h e l a t t e r s a m p l e s a s u p e r c o n d u c t i n g l a y e r on t o p o f t h e
